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ABSTRACT: 

PURPOSE: To prevent the surface temperature of a heat roller from dropping 
abruptly right after a heat roll and a pressure roll begin to rotate. 

CONSTITUTION: When the rotating speed and fixation temperature of an image 
fomnation device are controlled, three modes of rotation speed are provided, 
i.e.. a 1st rotating speed Va as a fixation speed, a 2nd rotating speed Vsl in 
a stand-by mode, and a 3rd rotating speed Vs2 which is set slower than the 1st 
rotating speed Va and faster than the 2nd rotating speed Vsl; and the heat 
roller is rotated at the 1st rotating speed Va when the surface temperature of 
the heat roller is between 1st temperature Tin as process initialization start 
temperature and 2nd temperature Tst as set temperature in the stand-by state 
after the power source is turned ON, at the 3rd rotating speed Vs2 for a 
predetermined period after 2nd temperature Tst Is reached if the time from a 
predetermined point of time after the power source is tumed ON to the 
temperature rise up to the 2nd temperature Tst, and then at the 2nd rotating 
speed Vsl thereafter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daxnages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention is the image fixation approach and the thing concerning the 
fixation temperature control and rotational-speed control of the roller for fixation especially which are 
used for a laser beam printer, a copying machine, etc. 
[0002] 

[Description of the Prior Art] With common electrophotography equipment, the photo conductor 
charged in homogeneity is exposed by a laser beam etc., a latent image is formed, this is developed by 
minute fine particles (a toner is called below), and a fine-particles image (a toner image is called below) 
is formed. The toner image which imprinted this toner image to the record medium (the recording paper 
is called below), and was imprinted by the recording paper is fixed to the recording paper by heat, the 
pressure, or its both, and an output image is obtained. 

[0003] By consisting of a heating roller which has a heating means at least, and an application-of- 
pressure roller which carried out the pressure welding to this heating roller, and conveying, pinching the 
recording paper which formed the toner image on the front face between the rollers of this couple heated 
and pressurized, a common image anchorage device applies short-time heat to a toner image, and is 
fixed in the record paper. 

[0004] Hereafter, the conventional image anchorage device is explained using drawing 4 - drawing 8 . 
The side elevation in which drawing 4 showed the configuration of an image anchorage device, flows- 
of-control drawing [ in / in drawing 5 / the enlarged drawing of a fixation part and the image fixation 
approach of the former / drawing 7 / the block diagram of the temperature control section of an image 
anchorage device and / drawing 6 ], and drawing 8 are drawings explaining the content of control of the 
conventional image fixation approach. 

[0005] It sets to drawing 4 and is 101 . It is a heating roller, and it connects vsdth a driving source (not 
shown) and is supported by the side attachment wall (not shown) free [ a revolution ]. 103 It is a ** 
heater and is a heating roller 101 . It holds inside. 104 It is the temperature detection means which 
consists of thermistors etc., and detect heating roller skin temperature. 102 It is a ****** roller and is 
the application-of-pressure roller supporter material 105. Heating roller 101 It is supported free 
[ attachment and detachment ]. Application-of-pressure roller supporter material 105 It is a pin 106 to a 
side attachment wall (not shown). It is supported. Application-of-pressure roller supporter material 105 
It is energized by the energization member (not shown) in the direction of arrow-head A by the 
energization force f in the edge, and is the application-of-pressure roller 102. Heating roller 101 A 
pressure welding is carried out. It is the application-of-pressure roller 102 then. Heating roller 101 The 
contact pressure F of a between is a formula (1) by the lever rule. It becomes like. 
[0006] F=(L2/L1) xf - (1) Heating roller 101 It is the metal roller which coated the front face with 
silicone rubber etc. thinly, and is the application-of-pressure roller 102. It is the rubber roller which has a 
thin fluororesin coat in a front face. By carrying out the pressure welding of both the rollers, it is the 
application-of-pressure roller 102 like drawing 5 . Make it deform, a touch area is made to increase, and 
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heating time (time amount which moves in b points from a points) of the recording paper is lengthened. 
[0007] Next, the fixation actuation by the image anchorage device is explained using drawing 4 . It sets 
at the time of fixation actuation, and is a heating roller 101. To the direction of C, it is the application- 
of-pressure roller 102, It rotates with a peripheral speed respectively equal to the direction of D, and is 
the toner image 1 12. The formed recording paper 1 13 It is conveyed in the direction of B. Recording 
paper guide 1 1 1 It is the non-established toner image 1 12 to the front face led to image fixation. The 
recording paper 1 13 which it has Heater 103 Heated heating roller 101 Application-of-pressure roller 
102 It passes through between. A non-established toner image is a heating roller 101 then. A pressure 
welding is carried out to a front face, heat can be applied momentarily, a toner fuses, and it is the 
recording paper 1 13. It welds and a toner image is recording paper top 1 13. It is established. The 
recording paper 113 which came out of the image anchorage device It is a paper output tray 109 by the 
blowdown roller 107,108. It is discharged upwards. 

[0008] Next, the temperature control of an image anchorage device is explained to a detail using 
drawing 6 . CPUl outputs the digital data corresponding to actual temperature to the data latch section 2. 
The data latched in the data latch section 2 are outputted to the data comparator 3. on the other hand ~ 
the temperature of a fixing assembly - heating roller 101 Temperature detection means 104 installed in 
contact with the front face it is — it is detected by the temperature detecting element 4. In the 
temperature detecting element 4, it uses that the resistance of a thermistor changes with temperature 
using a thermistor, the potential of thermistor ends is changed into digital data in the A/D-conversion 
section 5, and this is outputted to the data comparator 3. The data comparator 3 compares the data of the 
data latch section 2 with the data of the A/D-conversion section 5, and if the direction of the value of the 
data latch section 2 shows an elevated temperature, when other, it will output LO level for HI level to 
the gate section 7. 

[0009] The error detection section 6 mentioned later is usually (at the time of error un-detecting) 
outputting HI level to the gate section 7. The gate section 7 consists of AND circuits, and the output 
level of the data comparator 3 is inputted into the heater driver 8 as it is at the time of error un-detecting. 
The heater driver section 8 will control the anchorage device heater 9 off, if an input is HI level, and an 
input is LO level about the anchorage device heater 9 at ON. 

[0010] On the other hand, the output of the temperature detecting element 4 is inputted also into the 
error detection section 6. The error detection section 6 is usually outputting HI level, as mentioned 
above, but if it is potential to which a thermistor is equivalent more than opening and 230 ** if the 
output potential of the temperature detecting element 4 is the potential equivalent to -10 degrees C or 
less, will judge that control has gone wrong and will output LO level to the gate section 7. Since the gate 
section 7 which is an AND circuit at this time always outputs LO level, the input of the heater driver 8 
serves as LO, and the anchorage device heater 9 is turned off. 

[001 1] Moreover, in order that an image anchorage device may generally treat an elevated temperature, 
when the thermostat etc. is arranged on a heating-on insurance roller (not shown), the skin temperature 
of a heating roller is supervised independently and the elevated temperature beyond the set point is 
detected, the configuration which turns off the anchorage device heater 9 compulsorily is taken. 
Moreover, it connects with CPUl, and the output of the A/D=conversion section 5 and the signal of the 
error detection section 6 can supervise the fixing assembly temperature present by CPUl, and generating 
of an error can also be known. 

[0012] Next, the flows of control of the image anchorage device of the conventional example are 
explained to a detail using drawing 7 . 

<Step 2-l> The power source of the whole equipment is switched on first. 

<Step 2-2> Heating roller skin temperature is set as the waiting laying temperature Tst (for example, 

150 **). 

<Step 2-3> If temperature setting out is performed, a heater will turn on and the skin temperature of a 
heating roller will rise. CPU starts the monitor of heating roller skin temperature, and it waits for it until 
skin temperature turns into the process initialization initiation temperature Tin (for example, 100 **). 
The toner which adhered on the heating roller is the temperature soflened enough, and when the process 
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initialization initiation temperature Tin rotates an application-of-pressure roller and a heating roller at 
the temperature of under Tin, a possibility that a blemish etc. may arise is shown in a roller front face. 
<Step 2-4> If heating roller skin temperature reaches Tin, both a heating roller and an application-of- 
pressure roller will be rotated. Rotational speed is the fixation rate Va. 

<Step 2-5> Initialization of an electrophotography process is started. It does not progress to the 
following step until process initialization is completed. 

<Step 2-6> It waits until heating roller skin temperature turns into the waiting laying temperature Tst. 
application-of-pressure roller skin temperature is also waiting in the meantime - Tst is approached. 
<Step 2-7> A revolution of a heating roller and an application-of-pressure roller is suspended. A warm . 
up is ended above. 

<Step 2-8> The existence of a printing initiation command is judged. 

<Step 2-9> When there is no printing initiation command, temperature setting out on the front face of a 
heating roller always maintains the waiting laying temperature Tst. 

<Step 2-10> An error is checked by CPU. Error processing will be performed if the error of an 
abnormality elevated temperature, thermistor opening, etc. occurs. Compulsive OFF of a heater is 

included in error processing. If an error is not detected, it returns to step 2-8. 

<Step 2-1 1> When there is a printing initiation command, heating roller skin temperature is set as the 
working laying temperature Tpr. Tpr is setting out of an elevated temperature [ laying temperature / Tst / 
waiting ] (for example, 160 **). Thus, the reasons for setting up waiting heating roller skin temperature 
low are the units (for example, development unit etc.) which should be noticed about heat reduction of 
consumed electric power, and near the image anchorage device, the case where the best result will be 
obtained if it is going to use electrophotography equipment as a compact, and a development unit is 
arranged on an image anchorage device - it is ~ it depends for existing etc. 

<Step 2-12> A revolution of a heating roller and an application-of-pressure roller is started. Rotational 
speed is Va of a fixation rate. 

<Step 2-13> Sequential starting of each printing process is carried out, and an image is formed. 
<Step 2-14> An error is checked by CPU. Error processing will be performed if the error of an 
abnormality elevated temperature, thermistor opening, etc. occurs. Error processing means a halt of all 
electrophotography processes. 

<Step 2-15> It is confirmed whether all printing processes were completed. If it is in the middle of a 
process, it will retum to step 2-14. 

<Step 2-16> If all printing processes are completed, a revolution of a heating roller and an application- 
of-pressure roller will be suspended, and it will retum to step 2-8. 

[0013] Next, the actual control result based on the above-mentioned flow of operation is explained to a 
detail using drawing 8 . The graph which the graph drawn with the thin line by drawing 8 showed the 
actual temperature detected with a thermistor in a heating roller front face, and was drawn by the thick 
wire is the set point of the heating roller skin temperature set up by CPU. 

[0014] The power source of the whole equipment is switched on at the event of a time-axis XO. Heating 
roller skin temperature is set up immediately after powering on by Tst which is waiting laying 
temperature. The heater in a heating roller is turned on with temperature setting out, and heating roller - 
skin temperature begins to rise. Heating roller skin temperature reaches soon the temperature Tin which 
a toner fully softens. If the event of reaching Tin is set to XI, both the heating roller and the application- 
of-pressure roller will have stopped from XO to XI. It is because there is a possibility of damaging each 
roller when a roller is rotated before a toner becomes soft. 

[0015] If heating roller skin temperature reaches Tin, a heating roller and an application-of-pressure 
roller will start a revolution. Rotational speed is Va of a fixation rate. Initialization of an 
electrophotography process is performed to it and coincidence. In initialization, the existence of a unit 
required for activation of an electrophotography process, each unit location check, various motor 
actuation checks, etc. are performed. If an error is detected with these checks, error processing will be 
performed and all actuation will be suspended. 

[0016] A revolution of a heating roller and an application-of-pressure roller is continued until heating 
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roller skin temperature reaches the waiting laying temperature Tst. It becomes from XI to X2 that X2, 
then both rollers are rotating the event of reaching Tst with rotational speed Va. In order to rotate the 
stopped roller, the climbing-speed inclination of the heating roller skin temperature from XI to X2 
differs before Xone, because the heat of a heating roller is taken by the application-of-pressure roller, 
[0017] A revolution of a heating roller and an application-of-pressure roller is suspended at the event of 
X2, and a warm-up period is ended. After this, if it becomes waiting and a printing initiation command 
is given, each electrophotography process will be started and image formation will be performed. The 
skin temperature of a heating roller overshoots after Xtwo, and although it goes up to the temperature 
exceeding the temperature Taw which can be established, it is stabilized at about **3 degrees C focusing 
on Tst as a standby time passes. 

[0018] Since the heating roller and the application-of-pressure roller have always contacted one point 
when left by the long duration image anchorage device in this waiting condition, especially the skin 
temperature by the side of an application-of-pressure roller falls gradually except for near in contact 
with a heating roller. 

[0019] Suppose that the printing initiation command was given at the event of X3 in this condition. A 
heating roller and an application-of-pressure roller start a revolution with rotational speed Va 
immediately after a printing initiation command. Moreover, setting out of heating roller skin 
temperature serves as hot Tpr from the waiting laying temperature Tst almost simultaneously with this. 
However, actual heating roller skin temperature's initiation of a revolution of both rollers reduces it 
rapidly. For this reason, the temperature Taw which can be established is not reached at the X4 event to 
which the recording paper arrived at the inlet port of an image anchorage device, 
[0020] In order to solve this problem, there is the approach of making rotate a heating roller and an 
application-of-pressure roller with a certain fixed low speed, and supplying the heat of a heating roller to 
the perimeter of an application-of-pressure roller during standby. Since heat flows in the low- 
temperature section from the elevated-temperature section, if the contact part of a heating roller and an 
application-of-pressure roller is moved, the heat of a heating roller can be supplied to an application-of- 
pressure roller. As for the rotational speed at this time, it is common to make it rotate as much as 
possible in consideration of the noise, the life of each roller, etc. at a low speed. 
[0021] 

[Problem(s) to be Solved by the Invention] In the image anchorage device which set up heating roller 
skin temperature so that it might be working in it being waiting and might differ (the more nearly 
working one is elevated-temperature setting out) Since the temperature by the side of the application-of- 
pressure roller which does not have a heat source waiting falls remarkably in the case of the method 
which is made to suspend a heating roller and an application-of-pressure roller, and is made to stand by 
immediately after completing a warm up, When the recording paper arrives at the inlet port of an 
anchorage device, even if it does not reach the temperature which can be established, but poor fixation 
(lusterless cold offset condition) occurs or the skin temperature of a heating roller reaches the 
temperature which can be established Since only near where the application-of-pressure roller and the 
heating roller touched at the time of standby is an elevated temperature, gloss nonuniformity occurs in a 
fixation image. " " - 

[0022] Moreover, if after [ a warm up ] long duration progress is carried out and printing is started when 
the approach of rotating a heating roller and an application-of-pressure roller waiting at a low speed is 
adopted, the temperature of the heating roller at the time of fixation will reach the temperature Taw 
which can be established. However, when it changed into the standby condition, and short-time progress 
was carried out comparatively and printing is started [ of about several minutes ], like the case where 
stopped the roller and it stands by, immediately after beginning to rotate a heating roller and an 
application-of-pressure roller, heating roller temperature may descend rapidly and may not reach as a 
result the temperature Taw which can be established. The heat with which this is supplied from a heating 
roller with the rotational speed which an application-of-pressure roller core is still in a low-temperature 
condition, and was set up in consideration of the noise, a roller life, etc. at the warm-up termination 
event is taken in an application-of-pressure roller core, and the skin temperature of an application-of- 
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• pressure roller is considered because it is falling substantially except the part which touches a heating 
roller. Moreover, it is the image anchorage device unit itself at the usual warm-up termination event, and 
it is also one factor that it is not an elevated temperature enough. The skin temperature of a heating roller 
does not reach the temperature which can be established in these cases at the actual fixation initiation 
event, but poor fixation occurs. 

[0023] This invention solves the above-mentioned problem and it aims at offering the image fixation 
approach that rapid lowering of the heating roller skin temperature immediately after starting a 
revolution of a heating roller and an application-of-pressure roller can be prevented. 

[0024] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the image 
fixation approach of this invention As a rotational speed of a heating roller and an application-of- 
pressure roller ** And it has the 3 modes of the 3rd rotational speed Vs2 set as the high speed from Vsl. 
a process initialization period and image fixation ~ 2nd waiting rotational-speed Vsl**Va set as the low 
speed from the 1st working rotational-speed Va** 1st rotational speed Va — a low speed ~ After 
powering on, the skin temperature of a heating roller between the process initialization initiation 
temperature Tin of the 1st temperature, and the waiting laying temperature Tst of the 2nd temperature A 
heating roller and an application-of-pressure roller are rotated with the 1st rotational speed Va. Further 
When time amount until the skin temperature of a heating roller reached the waiting laying temperature 
Tst from the event of being beforehand set after powering on exceeds convention time amount After 
reaching the waiting laying temperature Tst, while there is no printing initiation command, a heating 
roller and an application-of-pressure roller are rotated with the period and the 3rd rotational speed Vs2 
which were defined beforehand, and a heating roller and an application-of-pressure roller are rotated 
with the 2nd rotational speed Vsl after it. 
[0025] 

[Function] Heat is efficiently supplied to the application-of-pressure roller which it is at the warm-up 
termination event, and cannot fiilly carry out an elevated temperature to a core by the above-mentioned 
configuration, the phenomenon in which the skin temperature of a heating roller and the heating roller 
immediately after starting a revolution of an application-of-pressure roller falls rapidly is prevented, and 
the image of high quality is obtained. 
[0026] 

[Example] Hereafter, the image fixation approach of one example of this invention is explained with 
reference to a drawing. Drawing where drawing 1 explains the content of control of the image fixation 
approach of one example of this invention, flows-of-control drawing [ in / in drawing 2 / this image 
fixation approach ], and drawing 3 are drawings where the heating roller temperature of a power up 
explains the content of control of the image fixation approach in the case of being high. In addition, 
since the configuration and temperature control block configuration of an image anchorage device in this 
example are equivalent to the thing of the conventional example, explanation is omitted. 
[0027] The flow of operation in the image fixation approach of this example is first explained to a detail 
using drawing 2 . 

~ <Step 1-1> The power source of the whole equipment is switched on first. Heating roller-temperature at 
this time is set to Ton. 

<Step l-2> A timer is started in order to measure time amount until heating roller skin temperature 
reaches the waiting laying temperature Tst from a power up Ton. 

<Step l-3> Heating roller skin temperature is set as the waiting laying temperature Tst (for example, 
150 **). If temperature setting out is performed, a heater will turn on and the skin temperature of a 
heating roller will rise. 

<Step l-4> CPU starts the monitor of heating roller skin temperature, and it waits for it until skin 
temperature turns into the process initialization initiation temperature Tin (for example, 100 **). Skin 
temperature > At the time of Tin, it progresses to the following step immediately. The process 
initialization initiation temperature Tin is temperature which the toner which adhered on the heating 
roller softens enough, and it is because a possibility that a blemish etc. may arise is shown in a roller 
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front face when an application-of-pressure roller and a heating roller are rotated at the temperature of 
under Tin. 

<Step l-5> If heating roller skin temperature reaches Tin, both a heating roller and an application-of- 
pressure roller will be rotated. Rotational speed is equal to the fixation rate Va of the 1st rotational 
speed. 

<Step l-6> Initialization of an electrophotography process is started. 

<Step l-7> It waits till process initialization termination. Even if it is [ process ] under initialization, 
heating roller skin temperature continues rising. If initialization is completed, it will progress to step 1- 
10. 

<Step l-8> Although initialization is not completed, since heating roller skin temperature may reach Tst, 
it checks this. If Tst is not reached, it returns to step 1-7. 

<Step l-9> If Tst is reached, timer actuation will be suspended and the value of a timer will be held. 
Although not clearly written in this flow, once it passes step 1-9, a flag is set, with reference to this flag, 
it will always progress to No and step 1-10 will be controlled by step 1-8 henceforth to progress to ** 
Yes. 

<Step 1-10> It waits until heating roller skin temperature turns into the waiting laying temperature Tst. 
Application-of-pressure roller skin temperature also approaches laying temperature Tst in the meantime. 

<Step 1-1 1> A timer value is compared with default value (for example, 100 second), and if the timer 
value is over default value, the value (for example, value which corresponds in 5 minutes) beforehand 
set to the variable CI is stored. 

<Step 1-1 2> When heating roller skin temperature reaches Tst, the warm-up period is ended. The 
existence of a printing initiation command is judged. When there is no printing initiation command, and 
there is a printing initiation command to step 1-13, it progresses to step 1-19. 

<Step 1-1 3> When there is no printing initiation command, temperature setting out on the front face of a 
heating roller always maintains the waiting laying temperature Tst. 

<Step 1-14> The value of CI set up at step 1-1 1 is investigated. In the case of C 1> 0, it progresses to 
step 1-15, and, in the case of C 1= 0, progresses to step 1-17. 

<Step 1-1 5> In the case of C 1> 0, the rotational speed of a heating roller and an application-of-pressure 
roller is set as Vs2 of the 3rd rotational speed. 

<Step 1 -16> After carrying out a convention time amount wait (for example, 10ms), only 1 carries out 
the decrement of CI. It progresses to step 1-18. 

<Step 1-1 7> In the case of C 1= 0, the rotational speed of a heating roller and an application-of-pressure 
roller is set as Vsl of the 2nd rotational speed. 

<Step 1-18> An error is checked by CPU. Error processing will be performed if the error of an 
abnormality elevated temperature, thermistor opening, etc. occurs. Error processing stops all 
electrophotography processes. If an error is not detected, it returns to step 1-12. 
<Step 1-1 9> When there is a printing initiation command, heating roller skin temperature is set as the 
working laying temperature Tpr. Tpr is setting out of an elevated temperature [ laying temperature / Tst / 
waiting ] (for example, 160 **). Thus, the unit (for example, the best result may be obtained if a 
development unit etc. tends to use electrophotography equipment as a compact, and a development unit 
is arranged on an image anchorage device) which should notice the reason for setting up the heating 
roller skin temperature under standby low about heat reduction of consumed electric power and near the 
image anchorage device exists. 

<Step l-20> A revolution of a heating roller and an application-of-pressure roller is started. Rotational 
speed is the fixation rate Va of the 1st rotational speed. 

<Step 1-21> Sequential starting of each printing process is carried out, and an image is formed. 
<Step l-22> An error is checked by CPU. Error processing will be performed if the error of an 
abnormality elevated temperature, thermistor opening, etc. occurs. Error processing stops all 
electrophotography processes. 

<Step l-23> A convention time amount (for example, 10ms) wait is carried out, and if it is C 1> 0, only 
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1 carries out the decrement of CI . 

<Step l-24> It is confirmed whether all printing processes were completed. If it is in the middle of a 
process and return and all printing processes will be completed to step 1-22, it will return to step 1-12. 
[0028] Next, the actual content of control based on the above-mentioned flow of operation when time 
amount until the heating roller temperature Ton of a power up reaches the waiting laying temperature 
Tst exceeds default value using drawing 1 is explained to a detail. The graph which the graph drawn 
with the thin line by drawing 1 showed the actual temperature detected with a thermistor in a heating 
roller front face, and was drawn by the thick wire is the set point of the heating roller skin temperature 
set up by CPU. 

[0029] The power source of the whole equipment is switched on at the event of a time-axis XO. A timer 
is started in order to measure time amount until heating roller skin temperature reaches from a power up 
Ton immediately after this at the waiting laying temperature Tst. Heating roller skin temperature is set 
as the 2nd temperature Tst which is waiting laying temperature just behind powering on. The heater in a 
heating roller is turned on with temperature setting out, and heating roller skin temperature begins to 
rise. Heating roller skin temperature reaches soon the 1st temperature Tin which a toner fully softens. If 
the event of reaching the 1st temperature Tin is set to XI, the heating roller and the application-of- 
pressure roller will have stopped from XO to XL It is because there is a possibility of damaging each 
roller when a roller is rotated before a toner becomes soft 

[0030] If heating roller skin temperature reaches the process initialization initiation temperature Tin 
which is the 1st temperature, a heating roller and an application-of-pressure roller will start a revolution. 
Rotational speed is Va equal to a fixation rate. Initialization of an electrophotography process is 
performed to it and coincidence. In initialization, the existence of a unit required for activation of an 
electrophotography process, each unit location check, various motor actuation checks, etc. are 
performed. If an error is detected with these checks, error processing will be performed and all actuation 
will be suspended. 

[0031] A revolution of a heating roller and an application-of-pressure roller is continued until heating 
roller skin temperature reaches the waiting laying temperature Tst. It becomes from XI to X2 that X2, 
then both rollers are rotating the event of reaching Tst with rotational speed Va. In order to rotate the 
stopped roller, the climbing-speed inclination of the heating roller skin temperature from XI to X2 
differs before Xone, because the heat of a heating roller is taken by the application-of-pressure roller. 
[0032] A warm-up period is ended at the event of X2. The value of a timer is checked at this event. If 
tfie value of a timer is over default value, after shifting to a standby condition, the value equivalent to the 
period which rotates a heating roller and an application-of-pressure roller with rotational speed Vs2 is 
stored in the variable CI . If it becomes waiting and a printing initiation command is given, shift will 
start each electrophotography process and will perform image formation. The skin temperature of a 
heating roller overshoots after Xtwo, and although it goes up to the temperature exceeding the 
temperature Taw which can be established, it is stabilized at about **3 degrees C focusing on Tst as a 
standby time passes. 

[0033] If it becomes waiting, only the period CI which was able to be defined beforehand will rotate a 

heating roller and an application-of-pressure roller from the fixation rate-Va of the 1st rotational speed 

with the 3rd rotational speed Vs2 set as the high speed from a low speed and the 2nd usual waiting 
rotational speed Vsl , A heating roller can give a lot of heat than the case where it is rotating with the 
usual waiting rotational speed Vsl to an application-of-pressure roller. 

[0034] Although it is obvious to bring a better result if the period which is rotating the heating roller and 
tfie application-of-pressure roller with rotational speed Vs2 by this example also drives both rollers by 
Va, the noise should be reduced as much as possible during standby, and there is a life in each roller, 
and making it always rotate at the fixation rate Va has a problem. In this example, 50rpm and the 2nd 
rotational speed Vsl are set as Irpm, and the 3rd rotational speed Vs2 is set as lOrpm extent for the 1st 
rotational speed Va. 

[0035] With rotational speed Vs2, the period which rotates a heating roller and an application-of- 
pressure roller is to X2' in which only CI has passed since X2 the event of becoming waiting, and is set 
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up in Cl= about 5 minutes in an example. 

[0036] If it goes through X2*, the rotational speed of a heating roller and an application-of-pressure 
roller will be set as Vsl which is the usual waiting rate, and if it will be in a standby condition 
henceforth, a heating roller and an application-of-pressure roller will be driven with rotational speed 

Vsl. 

[0037] It goes through the above and suppose that the printing initiation command was given at the 
event of X3. X3 presupposes that it is an event of several minutes passing after the warm-up termination 
which became a problem in the conventional example here. A heating roller and an application-of- 
pressure roller start a revolution at the fixation rate Va immediately after a printing initiation command. 
Moreover, setting out of heating roller skin temperature serves as hot Tpr from the waiting laying 
temperature Tst almost simultaneously with this. At this time, rapid temperature lowering of a heating 
roller is not seen immediately after a heating roller and application-of-pressure roller revolution 
initiation, but heating roller skin temperature can satisfy enough the temperature Taw which can be 
established after some undershoot at the X4 event to which the recording paper arrived at the inlet port 
of an image anchorage device. 

[0038] Next, the actual control result based on the above-mentioned flow of operation when not 
exceeding convention time amount, by the time the heating roller temperature Ton of a power up is high 
enough and Ton reaches the waiting laying temperature Tst using drawing 3 is explained to a detail. The 
graph which the graph drawn with the thin line by drawing 3 showed the actual temperature detected 
with a thermistor in a heating roller front face, and was drawn by the thick wire is the set point of the 
heating roller skin temperature set up by CPU. 

[0039] Heating roller skin temperature is set as the 2nd temperature Tst which is waiting laying 
temperature just behind powering on. The heater in a heating roller is turned on with temperature setting 
out, and heating roller skin temperature begins to rise. In this case, since heating roller sldn temperature 
has already reached Tin, a heating roller and an application-of-pressure roller start a revolution at the 
fixation rate Va, and initialization of an electrophotography process is performed to it and coincidence. 
In initialization, the existence of a unit required for activation of an electrophotography process, each 
unit location check, various motor actuation checks, etc. are performed. If an error is detected with these 
checks, error processing will be performed and all actuation will be suspended. 
[0040] A revolution of a heating roller and an application-of-pressure roller is continued imtil heating 
roller skin temperature reaches the waiting laying temperature Tst. It becomes from XO to X2 that X2, 
then both rollers are rotating the event of reaching Tst with rotational speed Va. 
[0041] A warm-up period is ended at the event of X2. After this, if it becomes waiting and a printing 
initiation command is given, each electrophotography process will be started and image formation will 
be performed. The skin temperature of a heating roller overshoots after Xtwo, and although it goes up to 
the temperature exceeding the temperature Taw which can be established, it is stabilized at about **3 
degrees C focusing on Tst as a standby time passes. 

[0042] In this case, it is considered that X2 was comparatively short from the time amount XO which 
reaches the 2nd temperature Tst from Ton, and the heating roller temperature of a power up was an 
elevated temperature enough. Therefore, the rotational speed of an waiting heating roller and an- 
application-of-pressure roller is set as the 2nd rotational speed Vsl from the beginning. The application- 
of-pressure roller is actually an elevated temperature enough already, and the heat of a heating roller is 
not taken extremely. 

[0043] It goes through the above and suppose that the printing initiation command was given at the 
event of X3. X3 presupposes that it is an event of several minutes passing after the warm-up termination 
which became a problem in the conventional example here. A heating roller and an application-of- 
pressure roller start a revolution at the fixation rate Va immediately after a printing initiation command. 
Moreover, setting out of heating roller skin temperature serves as hot Tpr from the waiting laying 
temperature Tst almost simultaneously with this. At this time, rapid temperature lowering of a heating 
roller is not seen immediately after a heating roller and application-of-pressure roller revolution 
initiation, but heating roller skin temperature can satisfy enough the temperature Taw which can be 
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established after some undershoot at the X4 event to which the recording paper arrived at the inlet port 
of an image anchorage device. 

[0044] As mentioned above, although the content of this example was explained to the detail, the 
driving means of the heating roller in this example and an application-of-pressure roller has the 
composition that an actuation rate can be set as arbitration. If allocation of an actuation "on" period and 
an actuation "off' period is suitably defined when the driving means of these rollers can set up only a 
single rate (i.e., if a driving means is controlled to become ON intermittently), the same effectiveness as 
this example can be acquired. 
[0045] 

[Effect of the Invention] As mentioned above, according to this invention, the phenomenon in which the 
heating roller skin temperature immediately after starting a revolution of a heating roller and an 
application-of-pressure roller falls rapidly with a very easy configuration can be prevented, and a high- 
definition image without poor fixation (cold offset) and fixation nonuniformity can be obtained. 



[Translation done.] 
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